Summary: Knowledge about economic characteristics and development dynamics of small and medium-sized towns (SMSTs) is scarce. The aim of this article is to present insights into economic characteristics and development dynamics of SMSTs in Switzerland and to conceptualize the linkages of SMSTs with neighboring centers and hinterlands. SMSTs in Switzerland are independent jurisdictions that are in charge of their economic development strategies, tax base, etc, which can shape their socio-economic characteristics independently of the larger urban agglomeration they belong to. This circumstance makes them especially interesting for research particularly regarding the economic heterogeneity, socioeconomic performance and functional linkages these SMSTs have. The article presents seven types of SMSTs that have different economic characteristics and socio-economic dynamics. The types were built using cluster analysis. The typology shows that SMSTs can have different economic characteristics and development dynamics despite being embedded in the same regional context. For analyzing relationships between cluster membership and linkages to neighboring centers, we carried out an analysis of variance. It can be inferred that the intensity of linkages of SMSTs vary according to the type of SMSTs. 
Introduction
Over the last decades, economic specialization patterns and dynamics of small and medium-sized towns (SMSTs) have mostly gone unnoticed (Bell and Jayne 2009; loRentzen and van heuR 2012; Schneidewind et al. 2006) . On the one hand, scholars and policy-makers emphasized the role of metropolitan regions as engines of growth (thieRStein et al. 2008; hall and Pain 2006) and on the other hand, they analyzed peripheral economies (noRth and SMallBone 1996; teRluin 2003; andeRSon 2000) . Yet, towns that neither could be identified as metropolitan centers nor as periphery were mostly neglected even though they account for a significant share of population in many countries (MayeR and knox 2010) and particularly in Europe (haMdouch et al. 2017) . Very recent research has taken up the challenge of examining smaller urban areas more systematically. The ESPON TOWN project, for example, analyzed European small and medium-sized towns (atkinSon 2017; SýkoRa and Mulíček 2017; SMith 2017; SeRvillo and Paolo RuSSo 2017; haMdouch et al. 2017) . Another set of publications focuses on development patterns in smaller urban settlements and on the fact that these cannot be explained focusing solely on agglomeration economies PaRkinSon et al. 2015; caMagni et al. 2015) . Schneidewind et al. (2006, 101) note that "at a time when polycentric development is an issue for Europe, small and medium-sized towns represent an important reserve for urban development". Others state that it is also "important to consider the economic diversity of the local economy in the SMSTs" (SeRvillo et al. 2014, 32) . Different regional contexts and positions of SMSTs within an urban system as well as their endogenous potentials lead to a great diversity of SMSTs. Hence, one of the core conclusions of this recent research on SMSTs is that they are characterized by a diverse pattern of economic specialization (haMdouch et al. 2017) . Furthermore, the cited works show that it is important to consider SMSTs and their relationships within a polycentric urban system. The ways in which SMSTs are able to specialize economically and how they form linkages with other parts of the urban system seem to determine their success. Although economic specialization of SMSTs is acknowledged, it has not been examined systematically in the context of the heterogeneity of SMSTs. We note that the literature presents selective evidence (for example haMdouch et al. hildReth 2006; gatzweileR et al. 2012 ), yet it is missing a broader and above all empirically grounded overview of the economic situation and socio-economic dynamics of SMSTs within a polycentric national context. Moreover, the relationships of SMSTs with their regional context and their functional linkages within the polycentric urban system exert major influence on their economic characteristics. The relative distance to a city in particular can influence the flows occurring between SMSTs and their respective neighboring city. However, studies that focus on flows and linkages, manifested through e.g. commuting patterns and transportation linkages, do not try to find a relationship between the economic characteristics of a town and its linkages. SýkoRa and Mulíček (2017) for example looked at the relationship between inter-urban networks and performance in terms of population and jobs. Other studies focus on national or international networks and how these can positively influence metropolitan functions in small and medium sized towns within a functional urban area or in second tier cites, especially in regard to top firms, international institutions, cultural activities and science (caMagni et al. 2015; MeiJeRS et al. 2016; BuRgeR et al. 2015) .
Based on the research gaps, this article focuses on SMSTs in Switzerland and aims at gaining a broader understanding of the economic heterogeneity and socio-economic performance of SMSTs as well as their geographical links with their surrounding area. As Switzerland is often not included in European-wide analyses, it is important to examine SMSTs in this context, particularly also as the country represents a classic polycentric context similar to Germany or the Netherlands. With the help of a cluster analysis, we develop a typology of small and medium-sized towns in Switzerland that groups towns with similar economic features and socio-economic dynamics. To analyze the relationship between these different types of SMSTs and variables describing linkages of the towns, we carried out a one-way analysis of variance with the help of the Kruska-Wallis-Test. In doing so, we are conducting an exploratory study that is guided by the following research questions: -How can the Swiss SMSTs be grouped regarding their economic characteristics and their socio-economic dynamics? -What is the relationship between these different types of SMSTs and linkages with the regional context?
We follow the most recent population threshold for SMSTs by the ESPON TOWN project and define SMSTs as towns having between 5,000 and 50,000 inhabitants. Such a typology is useful for researchers and policy-makers because of the prevalence of spatial development concepts that have emphasized the role of metropolitan regions in a polycentric context while rather neglecting smaller settlements -regardless whether they are located inside metropolitan regions or outside. This is, for example, the case in Switzerland, where the socalled "Raumkonzept Schweiz" defines the strategic framework for polycentric spatial development (BR et al. 2012) . The concept identifies networks of small and medium-sized towns but it does not emphasize or even highlight their economic roles, which stands in strong contrast to the well-defined economic functions of Switzerland`s major metropolitan areas Zurich, Basel and Geneva. Switzerland does not stand alone with this oversight as SeRvillo et al. (2017, 11) suggest when they note that most national and regional levels of governance "failed to consider the role(s) and function(s) of SMSTs". In this article, we advance the argument that a profound understanding of metropolitan regions and a national urban systems requires to see metropolitan regions as more than a single urban entity and consider the strong autonomy of SMSTs.
The article is organized as follows: The next section presents the definition of SMSTs and their embeddedness in the urban context of Switzerland. This section is followed by the literature review that connects the literature on SMSTs with insights from studies that help us understand contemporary SMST economy. The fourth section discusses the methodology of the study. We then present the SMST typology and the results from our analysis of linkages of the different SMST types with their respective regional context. The last section draws conclusions.
Small and medium-sized towns in Switzerland
The literature on small and medium-sized towns is characterized by a great variety of definitions that seem to be employed depending on the national context. German and Dutch authors define small towns as towns having between 5,000 and 20,000 inhabitants and medium-sized towns as towns having between 20,000 and to 100,000 inhabitants (gatzweileR et al. 2012 ; van leeuwen and Rietveld 2011). Studies examining SMSTs in the European Alps define them as "municipalities with at least 10,000 inhabitants or 5,000 jobs" (PeRlik et al. 2001, 245) . The aforementioned definitions, however, are based merely on population thresholds and do not include morphological, functional and administrative aspects. These aspects were included in the most recent definition developed by the Swiss Federal Statistical Office (BFS) in 2014. It is based on the latest definitions of cities and rural areas developed by the European commission (diJkStRa and PoelMan 2014) but has been adapted for the Swiss spatial context 1) (goeBel and kohleR 2014). The BFS identifies a total of 162 towns in Switzerland. The population of these towns ranges from 5,067 to 396,955 (2015) . The ten largest towns in Switzerland range from 54,163 to 396,955 population (2015) . We call these ten towns cities in this article. As stated above, we follow the most recent population threshold for SMSTs by the ESPON TOWN project and define SMSTs as towns having between 5,000 and 50,000 inhabitants. Hence, we define 152 towns in Switzerland as SMSTs that range from 5,067 to 43,500 inhabitants in 2015.
1) To be defined as town, each town in Switzerland has to have a continuous zone of inhabitants, jobs and equivalent for overnight stays (IJO) which sum is higher than 500 per km 2 in a grid cell with an edge length of 300 m. This zone has to combine a total of at least 12,000 IJO. Moreover, the zone has to have a high density core with a IJO of more than 2,500 IJO per km 2 . The core zone has to have an absolute size of at least 5,000 IJO. This zone has to have more than half of the IJO of the whole town.
SMSTs in Switzerland are independent jurisdictions that are in charge of their economic development strategies, tax base, etc, which in turn can shape their socio-economic characteristics independently of the larger urban agglomeration they belong to. That means SMSTs have residual power in the Swiss political system of Switzerland, which consist of three institutional levels (municipalities, cantons, confederation). Besides the cantons that also have strong subsidiary powers, the confederation has a less important role than in other states (kauFMann et al. 2016) . Hence, it is not necessary for a town to be isolated or separated from an urban agglomeration in order to be classified as a SMST, particularly because in a small-scale and polycentric context as is the case of Switzerland, SMSTs both inside and outside metropolitan regions play a crucial role in the urban system. Nevertheless, the position of SMSTs within the national urban system must be considered to understand functions, characteristics and development dynamics (Schneidewind et al. 2006) . Switzerland is a classic example of a polycentric nation, in which metropolitan regions like Zurich, Basel, Geneva and Bern exert strong forces of urban concentration. The BFS bases the definition for metropolitan regions on commuting statistics. If agglomerations fulfill the threshold of minimum of 8.3 % out-commuters to the core agglomeration of the metropolitan region, then it is assigned to a metropolitan region 2) (SchuleR et al. 2005) . SMSTs that are located within an agglomeration that belongs to a metropolitan region are considered as being inside a metropolitan region. SMSTs can be located inside or outside these metropolitan regions. The BFS defines 49 urban areas as agglomerations. A location belongs to an agglomeration when at least on third of the employed inhabitants commute to the agglomeration center. The agglomeration center has to have a certain density and minimum size of inhabitants, employees and overnight stays (goeBel and kohleR 2014). SMSTs can also be located within these agglomerations. In contrast to the agglomerations, periurban rural areas have moderately good access and the travel time with the motorized private transport to the next agglomeration center is less than 60 minutes (ARE 2013). There 2) Parts of the canton Schaffhausen belong to the metropolitan region of Zurich due to the number of inhabitants commuting to the core agglomeration of the metropolitan region of Zurich, even though there is a periurban rural area between the metropolitan region of Zurich and Schaffhausen. The high quality of transport infrastructure between Zurich and Schaffhausen could be a reason for that.
are six SMSTs located in the periurban rural areas in Switzerland. Finally, there are peripheral rural regions that are characterized by their rather large distance to agglomerations and metropolitan regions. Only three SMSTs are located in these areas . Figure  S2 (supplement) shows the location of SMSTs in relation to the various urban types we discussed above.
We chose Switzerland as a suitable country to conduct this study for three reasons. First, Switzerland is a country with a polycentric urban system in which -as outlined above -the vast majority of cities are SMSTs that are situated in different contexts and that fulfill different functions. Nearly two thirds of SMSTs are located within larger metropolitan regions such as Zurich, Geneva, Basel and Bern. Yet, SMSTs outside these metropolitan regions (that can be located in smaller agglomerations, periurban rural or peripheral rural areas) also fulfill important functions within the polycentric context. For example, in the western part of Switzerland we can find traditional watchmaking towns in the Jura region. Other towns include wellknown tourist destinations in the Alps. Further, there are towns that are located at the intersection of two or more metropolitan regions that serve as important locations for industries. Second, due to the federal system, towns have a great deal of decision-making power and can influence their development dynamics for the most part independent of the cantonal and national administration (e.g. tax base). Third, even though Switzerland is a comparably small country, SMSTs are embedded within very different regional contexts that can also be found in other European countries (e.g. border regions, different language and cultural contexts, etc.).
Literature review
Although SMSTs are a crucial part of urban systems, little is known about their economic characteristics or development processes and an empirically grounded typology of SMST economies will be valuable. While the literature discusses the ways how towns can gain functions and improve their performance or which economic structures and geographic location lead to good performance, most studies are case-based and do therefore not discuss the heterogeneity of SMSTs in depth (e.g. Bell and Jayne, 2006; oFoRi-aMoah, 2007) . Empirical studies of small and medium-sized towns tend to focus on a limited number of cases and sectors. For example, haMdouch (2017) distinguish three economic profiles of European SMSTs: residential economy (mainly public sector, local retail and personal services), productive economy (roughly equivalent to industrial and agriculture activities) and a mixed type that is influenced by the creative and knowledge economy (professional services and the creative economy). The 31 case study towns are from 10 European countries, not including any towns from Germany or Switzerland. Whereas this typology provides a good overview of different profiles, it is too general and does not explain specialization in more detail. Other studies of SMST specialization differentiate slightly more. hildReth (2006) groups English small and medium-sized towns into industrial towns, gateway towns, heritage/tourism towns, university towns, towns of a larger city-region and regional service towns. By mixing sectoral specialization and functional embeddedness within a territorial context, hildReth`s (2006) study does little to advance our understanding of SMST specialization and its relationship to SMST linkages. Other studies provide general overviews of towns in different national or regional contexts (gatzweileR et al. 2012; SeRvillo et al. 2014) or present in-depth case studies focusing on socioeconomic characteristics (often biased towards the creative economy) and development strategies SMSTs are pursuing (knox and MayeR 2013; loRentzen and van heuR 2012).
There are also a few studies that answer the question how the SMST economy develops and changes over time. A number of those can be found for German SMSTs. Most of these studies, however, deal with towns situated in East Germany and they discuss primarily how SMSTs are affected by processes of shrinkage (lütke 2004; gatzweileR et al. 2012; wiRth et al. 2016) . None of these studies, however, relates development dynamics to SMSTs` economic specialization. Yet, the economic specialization influences development. Studies show that towns with an economy dominated by industry are less dynamic as towns with a knowledge based economy. According to haMdouch et al. (2017) the majority of SMSTs with a dominant industrial employment structure had to deal with lower employment growth rates since 2000. The same study found that around a third of the case study towns diversified their economic profile and were thus more successful regarding employment rate and number of businesses per capita. In addition, eRickcek and Mckinney (2006) illustrate that US towns with a dominant research, government or business sector have had higher growth rates than expected during the 1990s. In sum, these studies show that economic specialization and dynamics need to be examined in parallel.
Economic specialization of SMSTs
SMSTs may specialize in different economic sectors or economic functions. Recent developments in the literature encompass greater attention to local consumption and knowledge-based activities besides the traditional production-oriented focus.
An important economic sector for SMSTs is the residential economy (haMdouch and Banovac 2014). Residential economy includes economic activities that serve local or regional markets. Residents normally consume the products. Grocery stores and educational institutions are two examples of the residential economy. Firms that produce products for extra-regional demand do not belong to this sector. Towns with a high share of employment (SOE) in the residential economy can be expected to be towns with a central place function for their hinterland or towns that function as attractive residential places for people working in another town or city and spending their income where they live (SegeSSeMann and cRevoiSieR 2015). Hence, a high percentage of out-commuters facilitated by efficient transportation linkages to a nearby city may characterize these towns. The geographic context is especially relevant for such residential economy towns since shops and services in SMSTs inside metropolitan regions might face competition with other towns in the region or cities, whereas SMSTs in more rural locations are able to provide a wider array of services in the absence of strong competition from the hinterland (FeRtneR et al. 2015) .
Research about knowledge intensive business services and knowledge intensive financial services (KIBS/KIFS) in the context of SMSTs is rare. Yet, structural changes in the economy such as those towards a more knowledge-oriented economy also affect SMSTs. Most research on KIBS/KIFS focuses on the industry`s central location within metropolitan regions. The dominant view focuses on internationally recognized (global) cities, such as London, Munich or Zurich that function as nodes in global economic networks and that ensure the exchange of capital, knowledge and talent (glanzMann et al. 2006) . Businesses that provide knowledge intensive business and financial services form these networks (SaSSen 2001; tayloR 2004) . While the mainstream literature on KIBS/KIFS and global cities has not focused on SMSTs as locations for this type of economy, SMSTs that are located within metropolitan regions can also be attractive locations for KIBS and KIFS. In this case, the image and the functions of the metropolitan center may be "borrowed" (MeiJeRS and BuRgeR 2015) by the SMSTs and close connections and fast transportation linkages to the center are crucial.
Nevertheless, the industrial or productive economy is still an important characteristic of many SMSTs (ARE 2008; haMdouch et al. 2017) . The productive economy, however, is not a homogeneous sector. Rather, it can be distinguished into high tech (for example machine industry) and low tech (for example textile) industry based on the respective innovation performance (euRoStat 2016). Nowadays globalization processes tend to challenge industrial locations. However, haMdouch et al. (2017) found that most SMSTs hold on to their industrial specialization and consequently orient their development strategies towards those sectors. Evolutionary processes and path dependency may play a key role regarding the industrial specialization of SMSTs. New and technologically related industries are more likely to develop in areas with an already existing industry base (neFFke et al. 2011). Besides historical trajectories, SMSTs also offer specific location factors that differ from larger urban agglomerations: Cheap and available land, suitable workforce, and availability of raw materials were often the reason why towns were chosen as a production location. Yet, often there is a lack of employees with a tertiary degree working and living in these areas SMST research has focused to a limited extent on the role of these towns as locations for business headquarters. Small and medium-sized firms and regionally embedded headquarters are seen as crucial factors for economic success and economic stability of SMSTs (knox and MayeR 2013; adaM 2006). The presence of headquarters increases the share of skilled employees and can positively influence the wage level of a town (Shilton and Stanley 1999) . SMSTs hosting business headquarters may have good transportation linkages to the next city or airport and a favorable tax system. Headquarters with a long history in the area are less likely to change location (StRauSS-kahn and viveS 2009; heMeSath et al. 2009 ).
Finally, particular SMSTs in regions with scenic landscapes base their economy heavily on the tourism sector (gatzweileR et al. 2012) . Towns located in mountain regions seem to be unfavorable to locating industrial or service activities. Yet, particularly in the context of Switzerland, these towns mostly dispose of efficient train or road connections to urban areas. Hence, these towns can function as recreational areas for national metropolitan regions as well as for international guests. Consequently the tourist sector helps these towns gain importance as regional centers and also integrates them in international networks (PeRlik et al. 2001) . The dependence on international markets and currency fluctuations however influence the growth paths of these towns (SchMid 2010).
SMSTs and their linkages
While the aforementioned studies about the SMST economy present valuable insights into diverging specialization patterns, they offer limited insights into the ways in which the linkages between towns and their regional context may or may not influence these economies. Not only geographical proximity is crucial, but also linkages and connectivity to other places play an important role. Towns with different economic characteristics have special connectivity requirements (cox and longlandS 2016). SýkoRa and Mulíček (2017) focus on the functional context towns are embedded in. Depending on the number of in-and out-commuters, SMSTs can either be defined as agglomerated (commuting flows that are significant only for themselves), networked (commuting flows that are significant for the destination center and for themselves) or autonomous (no significant out-or incoming flow of commuters). However, regarding job and population growth, no differences could be found in this study between the different functional types of towns. Yet, haMdouch et al. (2017) note that the most dynamic SMSTs are rather agglomerated or networked than autonomous. Especially towns with a residential profile show higher population and employment growth rates if they are agglomerated or networked. Hence, the relative distance to the next core city can exert major influence on the flows occurring between SMSTs and their respective core city. Empirical evidence from different countries suggests that towns closer to larger cities grow faster and are also more specialized than towns further away from metropolitan centers (gatzweileR et al. 2012; haMdouch et al. 2017; PolèSe and SheaRMuR 2006; SMith 2017; vaiShaR et al. 2015 ). Yet, how a certain type of SMST and its linkages to the next city (e.g. in form of public transport, commuting time, etc.) relate has not been examined so far.
The concept "borrowed size" introduced by alonSo (1973) provides another fruitful way to explain the influence a core city can have on SMSTs. alonSo (1973, 200) notes that a "small city or metropolitan region exhibits some of the characteristics of a larger one if it is near other population concentrations". This concept has recently been refined and empirically tested by MeiJeRS and BuRgeR (2015) . They found that the borrowing size process is more likely to happen in polycentric metropolitan regions and between cities of the same size. If smaller cities borrow size, they mostly borrow performance whereas larger cities borrow functions. Cities that did not manage to borrow size can experience a so called "agglomeration shadow". This means that close proximity to a core city can lead to the presence of fewer functions and a lower level of performance than expected regarding the size of the town.
In contrast to borrowing size, network concepts state that physical proximity can also be replaced by network activities and flows between towns (caPello 2000; caMagni 1993; caMagni et al. 2015) . Networks can help SMSTs organize their activities with the help of other locations, access functions and borrow benefits from larger urban agglomerations. As a result, they are able to overcome diseconomies of scale (PhelPS et al. 2001) . Hence, network activities and linkages can determine the function and specific position of an SMST in an urban hierarchy. MeiJeRS et al. (2016) conclude that "network connectivity is crucial and sometimes even more important than local size" (195). Mccann and acS (2011) also confirm that global connectivity, especially through multinational companies, has gained importance and the size of a town has become less important in industrialized countries. In sum, while the borrowed size and network concepts concentrate on the effects larger urban areas can have on SMSTs, they have done little to explain how SMST economic characteristics relate to various forms of linkages.
Methodology
To be able to identify the heterogeneity of economic features and socio-economic performance of SMSTs and gain an overview about the relationship between these two attributes we carried out a cluster analysis. The cluster analysis groups SMSTs with similar characteristics in these two attributes. This way we could gain knowledge about the diversity of SMSTs regarding their economic and socio-economic performance. To analyze the relationship between cluster membership and variables describing linkages of the towns, we carried out a one-way analysis of variance with the help of the Kruska-Wallis-Test. In the following, we describe the two methods in detail.
Cluster Analysis: Grouping SMSTs with similar economic features and socioeconomic performance
Wards' minimum variance clustering method together with the squared Euclidean distance coefficient was chosen as the most suitable method to cluster SMSTs. This method is one of the two most often used statistical clustering methods (RoMeSBuRg 2004) and has also been applied in similar research projects (hedlund 2016; SchMid 2010). The goal of Ward`s method is to build homogenous and realistic clusters. The advantage of this method compared to other clustering methods is that after every merge of clusters a distance coefficient is calculated. The larger the distance coefficient is the more different are the towns that are being merged. Hence, it makes it easier to decide on the number of clusters (BackhauS et al. 2016; RoMeSBuRg 2004) . With this method, it is possible to build a realistic number of clusters of towns with similar characteristics.
We chose 10 variables 3) to describe both economic characteristics and socio-economic performance of SMSTs. A correlation analysis was carried out to exclude possible correlated variables. The variables have not shown correlations. Hence, no variables had to be excluded (BackhauS et al. 2016) .
Five variables give information about the employment structures of the towns: Share of employment (SOE) in the high tech/medium-high tech industry, low tech/medium-low tech industry, knowledge intensive business services (KIBS) & knowledge intensive financial service (KIFS), residential economy, and accommodation & food/beverage service activities. These variables have been chosen because they determine economic specialization. We also expect geographical differences regarding these five variables. The high tech industry as well as the KIBS/KIFS variables play an important role in the metropolization process. Since both of these sectors rely on global networks and well educated people, the towns with a high SOE in these sectors depend strongly on places that function as global nodes or "global gateways" (glanzMann et al. 2006) . Hence, we expect that these towns are located around the metropolitan centers (FRiedMann 2002; hall and Pain 2006; caStellS 2010; kRätke 2007) . In contrast, the low-tech industry might be 3) All data could be obtained from the BFS, except the list of the number of top 500 industry, trading or service firms in Switzerland for the year 2013 was obtained from Handelszeitung and Bisnode Schweiz AG. more represented in towns located outside metropolitan regions. A high SOE in the accommodation & food and beverage service activities is expected in the alpine tourist towns. The residential economy sells products and services needed for daily life and the products are not exported (SegeSSeMann and cRevoiSieR 2015). Hence, it can be assumed that towns with a dominant residential economy are either attractive living places or they may function as centers for their hinterlands.
In order to show economic growth or decline, changes in full time equivalent employment (FTE) between 1995 and 2008 were also included in the cluster analysis. Due to a change in the survey methodology 4) in 2008, the numbers regarding FTE after 2008 cannot be compared to the numbers before 2008. The starting year 1995 has been chosen because it is a sufficient time period to detect development dynamics and the data from 1995 onwards has been adapted to the revised NOGA (Nomenclature générale des activités économiques definitions). Hence, 1995 was the earliest year and 2008 was the latest years we could use for a dynamic analysis regarding FTE.
In addition to change in employment, we also wanted to focus on entrepreneurial dynamics, large firms and human capital. Thus, we included on the one hand the cumulative number of new established firms 2009-2013 in our analysis. On the other hand, the number of top 500 industry, trading or service firms in Switzerland shows how attractive a town is for headquarters of large firms. The share of population over 25 years old with a tertiary education degree depicts the human capital available in these towns.
Finally, the percentage change in population development between 1995 and 2013 illustrates positive or negative demographic development. Variables that represent geographical information and relations, such as commuting statistics were deliberately left out. These data would depict the geographical locations and distract the cluster analysis from building types with a distinct economic profile. However, we use such data to find relationships between different SMST types and their linkages to the regional context. We are aware that the different time periods of the variables are not optimal. However, the data show development trends over the last 20 years that help to characterize towns and are thus for the nature of a cluster analysis sufficient. Table S1 (supplement) provides a detailed overview of the variables and data used.
Due to the big range of values between the cluster variables, the data was standardized with the z-score standardizing function before starting the cluster analysis. Otherwise the variables with great ranges have more influence in determining the clusters (RoMeSBuRg 2004). Nevertheless, outliers can still heavily influence the outcome of a Ward`s minimum variance cluster analysis. Hence, the Single Linkage Method was applied in order to eliminate them (BackhauS et al. 2016) . As a result, we identified four outliers.
The number of clusters was determined by the width of range of the resemblance coefficient (RoMeSBuRg 2004). A large heterogeneity indicates that the cluster procedure should be stopped. A significant change in the distance coefficient occurred after the seventh cluster solution (see Fig. S1 in supplement). The discriminant analysis confirmed the seven-cluster solution with 91.9 % probability.
One-way analysis of variance: Analyzing relationships between cluster membership and linkages
For analyzing relationships between cluster membership and linkages, we carried out an analysis of variance. Two linkages were derived from the literature review:
Commuting linkages: percentage of out-commuters as a share of the working population and percentage of commuters to the town from the surrounding area as a share of the working population (BFS 2010 (BFS -2012 .
Public transport linkages: The time it takes to travel to the next center, meaning either to the core cities Basel, Bern, Geneva, Lausanne, Lugano or Zurich or to the next agglomeration center or center without an agglomeration 5) (whichever is closer) by public transport emphasizes the intensity of flows occurring between an SMST and a neighboring center. (ARE and SWISSTOPO 2011).
5) Definition for core cities, agglomeration center or center without an agglomeration bases on the definition by SchuleR et al. (2005) . Agglomeration centers can also be inside a metropolitan region, each agglomeration has a center.
As the Shapiro-Wilks test confirmed, these variables are not normally distributed among the seven SMST types. Hence, in order to compare means, the Kruska-Wallis Test had to be carried out. Differences among the types could only been found for the out-commuting and public transportation linkages. No differences exist between the types for the number of in-commuters (see Tab. 1). To see which types differ significantly in the two left variables we carried out a post-hoc test (Dunn-Bonferroni-Test) (see Tab. 2).
Economic heterogenity, socioeconomic performance and linkages of Swiss SMSTs
The cluster analysis shows that seven distinct types of SMSTs regarding economic characteristics and socioeconomic performance can be built with the 10 used variables. The towns within a cluster are more similar to each other than to other SMSTs but can still have certain characteristics that they do not share with other members of the same cluster. Towns with above average employment and population growth rates have mostly a knowledge intensive economy or a residential economy and are located inside metropolitan regions.
In the following, we present the different types of SMSTs. Each of the types is given a name derived from the dominant characteristic of the cluster. Table  A1 (appendix) as well as figure S2 (supplement) show the locations of the different types. Also cluster mean values and standard deviations can be found in table S2 (supplement). The different types of SMSTs will be presented according to the numbering of the hierarchical cluster analysis.
Residential economy towns:
A large majority of small and medium-sized towns in Switzerland specializes in the residential economy. With an average of 65 % SOE in the residential economy and a small SOE in the industry, KIBS/KIFS and accommodation/food sector, they classify as typical towns with an economy that primarily serves local, residential needs. Nearly two thirds of these towns are located inside a metropolitan region and another 34.1 % belong to an agglomeration. The towns that belong to an agglomeration outside a metropolitan region are important regional centers, such as Brig-Glis or Thun. The data shows however, that this type experienced below average growth rates in terms of inhabitants, and FTE. The reason for this could be that these towns are to a certain extent saturated due to earlier growth processes not included in this analysis.
Prospering residential economy towns:
The type prospering residential economy towns combines sixteen towns with the highest growth rates in either population or FTE among all the 148-clustered towns. However, the cumulative number of new firms is below average compared to all other towns. Hence, we assume that public services have grown and already existing firms have expanded. Noticeably, the one town of this type that is situated in the agglomeration around Bern (Ittigen) experienced high employment growth benefitting from Bern`s capital city function (kauFMann et al. 2016 ). All of these SMSTs are located close to a city with 11 of them belonging to a metropolitan region and five to an agglomeration. These towns are located around Zurich, Basel and Geneva.
Business hub towns:
The type business hub towns includes towns that stand out due to their high number of headquarters of top firms, such as is the case of the airport town Kloten in the Zurich metropolitan region. They also stand out for their high number of new established firms, as shown in the example of Montreux. These towns have high SOE in the residential economy and at the same time an above average SOE in the KIBS/KIFS sector. Top firms located in these business hub towns may benefit from the towns` residential economy but also from the presence of a KIBS/KIFS economy. Top firms are often historically embedded in the towns and are able to draw on a specialized labor pool. However, there is evidence that multinational firms located in a SMSTs are more orientated towards Zurich or the whole of Switzerland and that they see the town in which they are physically located as less important (gallati and Pütz 2010). The business hub towns have average population and FTE growth rates. Geographically, the majority of business hub towns are inside a metropolitan region with a bias towards Zurich. This might be due to the need of international firms to be close to the airport in Zurich, to benefit from good public transport system and high quality of life (gallati and Pütz 2010). Additionally, towns outside metropolitan regions group in the Swiss plateau around Zurich. Only a few of the business hub towns function as regional centers outside metropolitan regions, namely they are Chur and Neuchâtel. This type seems to indicate that a selected number of Swiss SMSTs fulfill an important role as locations for top 500 firms.
Knowledge intensive towns:
This type reveals characteristics that are typical for metropolization processes: the towns within this type have a high SOE in the KIBS/KIFS sector. All towns of this type belong to a metropolitan region and have above average growth rates in new firms, FTE, and inhabitants. Two towns located in the Zurich metropolitan region stand out as good examples of KIBS/KIFS towns: Adliswil and Opfikon are located about nine km from downtown Zurich and both are less than 30 minutes by public transport away from the main train station and the airport. Adliswil is home to two major insurance companies whereas Opfikon is the location of a major Swiss bank. Both towns experienced high population growth and a high increase in total employment. Moreover, the towns of this type stand out due to their high share of inhabitants with a tertiary education degree, such as Küsnacht (Zurich) or Chêne-Bougeries (Geneva) that can be found close to the metropolitan centers in attractive urban areas.
High Tech Towns:
As its name suggests, this type is characterized by specialized high tech industries. This type shows a weak residential economy compared to all other SMSTs in Switzerland. Towns of this type have mainly below average population and FTE growth rates. However, high tech industry towns inside the metropolitan region of Zurich have a high increase in the number of inhabitants. Two towns, namely Stans and Baden, experienced a high increase in population and FTE. Le Locle, a specialized watchmaking town, stands out compared to other towns of this type with a SOE of 53.2 % in the high tech industry. The increase of FTE between 1994 and 2008 is also significantly higher than for all other towns, and finally the number of top 500 firms is the highest within this type. 11 of the 18 high
Out-commuters
In-commuters Travel time by public transport to the next core city th century and was home to firms specialized in the production of mechanical looms and iron foundry at the time. One of these firms still exist today and is world leader in the machinery industry. Stäfa on the other hand is the location of a leading exporter of hearing aids, which was founded in 1947. These two examples illustrate the importance of historically embedded firms (heMeSath et al. 2009 ).
Low Tech towns:
This type is characterized by a high SOE in the low tech industry. 25 towns within this type have a small share of the population with a tertiary education degree as well as below average population growth and a low increase in total employment. These findings support SeRvillo et al. (2014) who note that industrially dominated towns had to deal with lower employment rates during the last decade than towns with different economic structures. Geographically, these towns are located either in an agglomeration outside a metropolitan region, especially in the eastern part of Switzerland, or inside a metropolitan region. Only three are in periurban rural regions and one in a peripheral rural region. Low tech towns may experience the agglomeration shadow (MeiJeRS and BuRgeR 2015) of nearby cities and thus may not be able to profit from urban areas nearby. Most of the towns belonging to this type were industrialized in the early 19 th century through the mechanization of the cotton spinnery and belong to the first industrialized towns in Switzerland (odeRMatt and wachteR 2004). Glarus is one example of a town belonging to this type as it is located at the outskirts of the metropolitan region of Zurich in a peripheral rural area and has a long tradition in textile production.
Alpine tourism towns:
As its name suggests, this type groups well-known tourist towns. Three of the four towns are internationally known ski destinations (St. Moritz, Zermatt, and Davos). The other town (Interlaken) is close to famous mountains and mountain villages in the Bernese Oberland. These towns are not only nationally significant tourism centers but they also fulfil a crucial role for their rural hinterland. Their economy is characterized by a small share of industrial and KIBS/KIFS employment. Due to the strong tourism sector, the residential economy may strongly depend on the number of visitors. Regarding the dynamic variables, these towns have very low values and are for the most part far below the average.
Outliers: Three out of the four outliers, namely Zug, Baar, and Risch, are tax-friendly towns with dominant KIBS/KIFS (Zug and Baar) respectively high tech sectors (Risch). They are located in the canton of Zug, which is known for its fast transportation connections to Zurich and Luzern. These outliers show a high number of newly established firms between 2009 and 2013, many top 500 firms, a high share of inhabitants with a tertiary education degree and high growth rates of FTE and population. These three towns are globally connected through the presence of multinational companies. As a result, they gained functions (such as being a global node) that cannot be explained by their size (Mccann and acS 2011) . The second outlier is the town of Plan-les-Ouates, which is located very close to the French border and lies inside the Geneva metropolitan region. Plan-les-Ouates experienced the highest increase in population and total employment compared to all other SMSTs in Switzerland. Land availability, the location near the border to France, the motorway and airport connection as well as the favorable tax conditions for multinational companies are among the reasons for these development dynamics.
The Kruska-Wallis Test shows that SMST types only differ significantly in terms of their commuting and transportation linkages when the economy of SMSTs has completely different characteristics (see Tab. 2). SMSTs that specialize in tourism have significantly lower number of out-commuters compared to residential economy towns, prospering residential economy towns and knowledge intensive towns. Residential economy towns, high tech towns, low tech towns and alpine tourism towns have significantly longer travel times to the neighboring center compared to the knowledge intensive towns and might thus be subject to less intensive commuting linkages and hence different development trajectories. Whereas those towns that specialize in KIBS/KIFS benefit from their proximity to a neighboring center and are characterized by intensive exchange.
Synthesizing the existing literature on SMSTs with our results, different types of SMSTs and different kinds and intensity levels of linkages are illustrated in figure 1 . While we only assessed the relationship between SMST types and linkages such as commuting and transportation empirically, there are other types of linkages that need to be considered such as knowledge spillovers, gateway functions and the provision of basic supplies, education, health services, etc.
All SMST types are connected to the hinterland and neighboring centers. However, the kind and intensity of linkages a town has differ depending on the type of SMST. Figure 1 illustrates how prospering residential economy towns, residential economy towns, knowledge intensive towns and business hub towns depend on the one hand on linkages directed towards neighboring centers, such as out-commuters and fast transportation (arrows on the left directed towards neighboring center).
On the other hand, we have functions of neighboring centers that can be accessed by these SMSTs, such as gateway functions and knowledge linkages (arrows with direction toward SMSTs). That indicates that these types of SMSTs are mostly agglomerated with the neighboring center and profit from its functions and economic performance. Hence these towns are able to "borrow size" in form of population and FTE growth in the case of the prospering residential economy towns or also functions such as the presence of KIBS and KIFS in the case of the knowledge intensive towns gree of out-commuters, yet they depend on knowledge exchange with institutions and firms and also on the gateway functions of neighboring centers. It takes inhabitants of the residential economy towns significantly longer time to reach neighboring centers when compared to the inhabitants of the knowledge intensive towns. However, as is the case with prospering residential towns and knowledge intensive towns, residential economy towns also depend on employment possibilities for their inhabitants in neighboring centers. In contrast, the linkages with the hinterland (arrows on the right side), such as in-commuter, natural amenities for recreation, and central place functions, are more intense for high tech towns, low tech towns and alpine tourism towns. These types of towns are therefore more isolated from the neighboring center than the aforementioned and might be too far away from them to be able to "borrow size". Alpine tourism towns base their economy on the natural amenities their hinterland has to offer, whereas the natural amenities for low tech and high tech towns might be valuable for attracting people to live and work in these towns. The longer it takes to reach the neighboring centers, the more important will be the towns` central place functions and the jobs available for their hinterland. It seems that towns with an economic structure that is more similar to cities such as Zurich or Geneva are more closely aligned to core regions, while towns that depend less on center`s characteristics are more closely aligned with the hinterland in terms of their functions.
Conclusion
The results show that SMST economies specialize in a wide variety of sectors including industry, knowledge intensive sectors, residential economy, tourism and that they can be important locations of business headquarters. Moreover, geographic patterns as well as different dependence on commuting and public transportation linkages regarding the typology of towns could be found. Our results support on the one hand the observations by SeRvillo et al. (2014) as well as eRickcek and Mckinney (2006) that service-oriented towns have higher growth rates compared to industry dominated towns. Hence, considering the borrowed size concept (MeiJeRS and BuRgeR 2015), these towns may be able to benefit from the economic dynamics in the metropolitan center and borrow performance in terms of population, employment and new firm growth. On the other hand, this result confirms also the finding of haMdouch et al. (2017) that agglomerated and networked towns are more successful in terms of population and employment growth. However, we also saw that the landscape of SMSTs and their linkages to neighboring centers are more diverse as suggested in other studies before and moreover that different types of SMSTs do not significantly differ in terms of regional context, commuting and transportation linkages. One explanation for the presence of high tech towns relatively far away from universities in Switzerland and close to low tech towns can be the evolutionary processes of individual firms over many years. The multinational high tech firms in SMSTs in the eastern part of Switzerland, for example, have been in these towns since the early industrial age and they have developed from rather low-tech suppliers for the textile industry to world leading high tech firms. The reason for some towns to be prospering residential economy towns might lie in the availability of housing and high levels of quality of life. At this stage, we did not investigate the relationship between low communal tax rate for natural persons and prospering residential economy towns. However, this could be another explanation for prospering residential economy towns.
The results of this study point towards two interesting lines of inquiry for future research. First, because there are indeed different types of SMSTs in the same regional context, we need to consider SMSTs as single urban entities also in the context of metropolitan regions. Second, it is necessary to examine the influence of economic development policies and local politics to better understand dif- 
Central place functions

Prospering residential economy towns
Hinterland ferences in economic specialization, dynamics and linkages. Third, evolutionary processes and temporal changes in the economic structure should be analyzed more deeply. This study has not focused on changes in the economic profiles of SMSTs. Overall, this study showed that SMSTs in the same regional context are heterogeneous in terms of economic characteristics, dynamics and linkages and their different needs must be acknowledged when designing place based economic development policies.
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